Caveolae and cholesterol distribution in vascular smooth muscle cells of different phenotypes.
Vascular smooth muscle cells (SMCs) grown in primary culture are converted from a contractile to a synthetic phenotype. This includes a marked morphological reorganization, with loss of myofilaments and formation of a large ER-Golgi complex. In addition, the number of cell surface caveolae is distinctly reduced and the handling of lipoprotein-derived cholesterol changed. Here we used filipin as a marker to study the distribution of cholesterol in SMCs by electron microscopy. In contractile cells, filipin-sterol complexes were preferentially found in caveolae and adjacent ER cisternae (present in both leaflets of the membranes). After exposure to LDL or cholesterol, labeling with filipin was increased both in membrane organelles and in the cytoplasm. In contrast, treatment with mevinolin (a cholesterol synthesis inhibitor) or beta-cyclodextrin (a molecule that extracts cholesterol from cells) decreased the reaction with filipin but did not affect the close relation between the ER and the cell surface. In synthetic cells, filipin-sterol complexes were diffusely spread in the plasma membrane and the strongest cytoplasmic reaction was noted in endosomes/lysosomes, both under normal conditions and after incubation with LDL or cholesterol. On the basis of the present findings, we propose a mechanism for direct exchange of cholesterol between the plasma membrane and the ER and more active in contractile than in synthetic SMCs.